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An H1 to relax chromatin?
R
ed blood cell differentiation requires a 
stickier histone H1, which closes chromatin 
to transcription, based on fi  ndings from 
Dhananjay Yellajoshyula and David Brown 
(University of Mississippi, Jackson, MS). The less 
sticky form, however, might favor transcription not 
by falling off faster but by relaxing chromatin.
Undifferentiated cells need relaxed, accessible 
chromatin to keep their transcriptional options 
open. At their most pluripotent, stem cells contain 
a pool of highly mobile H1 that was thought to fall 
off easily and give way to transcription factors.
This H1 mobility, Brown fi  nds, must be reined in 
during red blood cell maturation, to “shut down 
genes you don’t need and leave on only the ones you 
do.” The crucial loss of mobility is gained by 
dephosphorylating H1. A mutant H1 that mimics the 
phosphorylated form blocked differentiation. It also 
boosted the mobility of its unphosphorylated 
counterpart—an effect that cannot easily be explained 
simply by its lower chromatin affi  nity.
Although mobile, phosphorylated H1 was still 
retained in chromatin much of the time. “Maybe it 
doesn’t depart,” says Brown, “but instead inhibits 
compaction.” The added positive charge of a 
phosphate might interfere with H1’s ability to 
neutralize DNA’s negative charge, thereby preventing 
chromatin from condensing as tightly. A more open 
structure, Brown proposes, might also affect the 
mobility of other factors, including unphosphorylated 
H1—potentially spreading the altered structure.
Reference: Yellajoshyula, D., and D.T. Brown. 
2006. Proc. Natl. Acad. Sci. USA. 
doi:10.1073/pnas.0606478103.
Pro and Gly for elasticity
D
isorder prevents elastic fi  bers from turning into amy-
loids, according to Sarah Rauscher, Régis Pomès 
(Hospital for Sick Children, Toronto, Canada), and 
colleagues. Groups attempting to synthesize artifi  cial 
skin for medical use should thus be prepared to 
toss plenty of glycine and proline into the mix.
Skin gets its elasticity from elastin, which 
aggregates into fi  brous as-
semblies. But at 
high local concentrations, almost any protein can aggregate into 
an amyloid, according to some proposals. So Pomès wondered, 
“If nature designs a protein that is supposed to aggregate, how 
does it avoid an amyloid state?” The key, he fi  nds, is disorder-
inducing amino acids.
Computer-simulated folding of peptides with elastin-like 
motifs in water revealed that constructing an elastomere requires 
a high degree of disorder and hydration. Such disorder only 
occurred when there was a threshold level of glycine and proline. 
Natural proteins that form amyloids fell at or below this 
calculated level, whereas the most elastic proteins, such as one 
type of spider silk, were far above the proline/glycine threshold.
Glycine, lacking any side chain, is so fl  exible that order is 
entropically unfavorable. Proline’s cyclic side chain, by contrast, is 
“too stiff to make a regular secondary structure,” says Pomès. “Both 
[residues] contribute to disorder, but for opposite reasons.”
Reference: Rauscher, S., et al. 2006. Structure. 14:1667–1676.
Partitioning endosomes
E
ndosomes carrying an activated receptor are divided equally 
by joining the mitotic spindle, as shown by Christian Bökel 
(Max Planck Institute, Dresden, Germany), Marcos González-
Gaitán (Geneva University, Switzerland), and colleagues. Daughter 
cells thus start out on an equal signaling footing.
An equal share is key for cells that are reading ligand concen-
tration gradients. The Dpp gradient, for example, helps developing 
ﬂ  y wing cells to detect their position. Dpp and its bound receptor, 
called Tkv, are now shown to reside in a set of early endosomes that 
line up at the spindle midzone during anaphase.
By cytokinesis, the 
endosomes were found 
in two groups on either 
side of the midzone. 
The group is now trying 
to identify the molecular 
links between endo-
somes and the spindle. 
They hope to identify 
the mechanism that en-
sures that centrally lo-
cated endosomes are 
partitioned equally.
Dpp and Tkv get 
to these partitioning 
endosomes via the Sara adaptor protein. Sara mutations left Tkv off 
the spindle and daughter cells with variable levels of Dpp signaling 
activity. Over time, however, the differences were dampened. González 
suggests that the weaker daughter is strengthened by rereading Dpp 
levels. Apoptosis pruned cells with too much signal.
Wing cells divide symmetrically, so the authors now want to 
test whether asymmetrically dividing cells use the spindle to divvy up 
unequal portions of receptors.
Reference: Bökel, C., et al. 2006. Science. 314:1135–1139.
Endosomes with Sara (green), Dpp, and Tkv 
line up on the central spindle (blue) for equal 
allocation.
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Proteins with enough proline and glycine form elastic ﬁ  bers, 
but amyloids fall below the threshold (gray).
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